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a second slider connected to the eccentric wheel and for reciprocating movement along 
I the slider shaft; wherein the slider is connected to the second slider by a lever having at a center 
thereof a rotation shaft. - 



13. A reciprocating saw according to Claim 12, wherein the lever has a bent shape. 



REMARKS 



By this Amendment, it is respectfully requested that the substitute and amendments to 
I the Claims and Title be entered prior to examination of this case. Claims 1-4 have been 
amended and claims 5- 13 have been added. No new matter has been added by this 
I amendment, and the amendments made were to place the application into proper form and to . 
(correct numerous grammatical errors. Favorable consideration of the application as amended is 
respectfully requested. Early favorable action is earnestly solicited. 

Should the Examiner feel that a telephone or personal interview may facilitate 
I resolution of any remaining matters, he is respectfully requested to contact Applicant's attorney 
I at the number indicated below. 
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Marked-up Version of Specifi cation in Accordance with 

Req uirements under 3 7 C.F.R. S1.121 

rFrTPP ^nATTNr. STTRr.TCAL TOOL [SAW] FOR USE AT [TNI VARIABLE 
ANGLES AND [IN] MULTIP LE DIRECTIONS 

P Ar^r-ttfUINn OF THE INVENTION 



1 1 . Field of the Invention 



The present invention relates to a [reciprocating] surgical saw for use in [cutoff of oral 
cavity bone] abong cutting operation, and more particularly, to a reciprocating saw for use in 
cuttingjoff of] oral cavity bone, [in which] when an oral cavity bone cutting operation [can be] 
is performed by a linear reciprocation movement [at] of the reciprocating saw blade without 



being restricted] restriction within an approach direction. 



2. Background Art 



Reciprocating saws for surgical cutting operations of oral cavity bone [is] are [mainly] 
commonly used in plastic surgery. Since a bone cutting operation is preferablv performed in a 
narrow space of the oral cavity, it is required to minimize the size of the reciprocating saw used 
therein. In addition, the optimization [in] of bone cutting directions [affects] significantly 
affects [to] the degree of difficulty, in a required limited time period, and pre-treatment for a 



sur 



gical operation will a kn add to optir"i™tinn nf the procedure. However, a conventional 
surgical [cutter] cutting saw does not provide such [an] optimization of the surgicaj procedure . 
As a conventional saw for surgical cutting operations, there [is] are a sagittal saw, the 
blade of which is formed in the same direction as a handle thereof, as shown in FIG. 10, 



saw 



and an oscillating saw, the saw blade of which [saw blade] is formed to allow cuttings in a 
perpendicular direction with respect to a handle of the saw, as shown in FIGS[s]. 1 la and 1 lb 
Pve.n though the saw is installed the same direction as the handle thereof. The sagittal saw 
[type] has a problem in that changing cutting directions [change] is not easy and [an] ajarge 
external cutoff portion [becomes large] is inevitable [so as] to ensure a_certam space required 
for [insertion] inserting a saw and [bone] cutting a bone [since] because the approach direction 
of the saw js the same as th e direction of cutting a bone [and bone cutting direction are the 
same]. The oscillating saw also has a problem in that the efficiency of the cutting operation is 
low and determining[ation on] the direction for bone cutting is extremely difficult to form a 
circular shape [since cut-off portion is formed as a circular shape]. 

For example, when a protruding[ed] portion of a mandible 100 has to be removed by 
being cut in a circular shape, the sagittal saw has [shows] an excellent cutting force- However, 
as shown in FIG. 10, an additional cut-off portion 101 is required to be formed at an outer skin, 
which delays a recovery time period and makes the surgical operation more complicated. The 
oscillating saw is advantageous in that the pre-cutoff portion can be minimized by inserting the 
saw blade thereof after partially cutting the oral cavity (oral cavity cutoff portion 102). 
However, as shown in FIG. 1 1 a, when an upper portion of the mandible is cut-off (at point p), 
the saw handle is caught by the oral cavity cutoff portion 102, which causes difficulty in 
determining [determination on] directions and angles. 

A typical oscillating saw is generally used [employed] when a bone cutting operation is 
performed in a direction of an angle different from the direction of the saw handle. However, if 
the angle is not perpendicular to the handle, i.e., if the angle is not 90° with respect to the 
handle, or a circular action is partially included, [thus making] the cutoff operation is 



I inefficient. (Referring to FIG. 1 lb, when the cutting operation is to be performed in x-axis 
| direction, the efficiency of cutting operation is degraded since a circular action occurs, forming 
| an arc at x-y surface.) 

Summary of the Invention 

Therefore, it is an object of the present invention to allow an easy change in cutoff 
angle in a narrow space, minimization pfa [in] pre-cutoff portion, and enhancement in [an] 
[inefficiency of the cutoff operation. 

To accomplish the above object of the present invention, there is provided a 
| reciprocating saw for use in a cutoff pjocedurefor [of] oral cavity bone, [in which] whenjhe 
I saw blade operation portion has a minimized size so as to allow forjts [an] effective use in a 

Inarrow space, and a saw blade or a file reciprocates linearly while [at a state] maintaining a 

predetermined angle with respect to an approach direction, to thereby allow a free setup of bone 
cutting directions. 



Brief Descrip tion nf the Drawings 

FIG.l s «iHP. sectional view of [illustrates a basic configuration of] a reciprocating 

saw according to the present invention; 

PIG 2 a ic a sjdg elevational view of [illustrates an external shape of] the reciprocating 

saw shown in FIG[ig]. 1 ; 

PIG. 2b is asidenartial sectional view of [illustrates] a reciprocating saw having two 

slider axes according to a[n] preferred embodiment of the present invention; 



FIG. 3 is an exploded perspective view [illustrating a configuration] of a slider coupling 
portion for the saw blade according to the present invention; 

PXG. 4 is a side sectional view of [illustrates] a modified configuration of a 
| reciprocating saw shown in FIG. 1 [according to the present invention]; 

FIG. 5 illustrates several types of saw blades and files for use with [adopted to] the 
present invention; 

PIG. 6 is » side sectional view of anothe r preferred embodiment of [illustrates] a 
| reciprocating saw according to [another embodiment of] the present invention; 

FIG. 7 ; c a side sectional view of [illustrates] a modified configuration of the 

reciprocating saw shown in FIG. 6; 

FIGS[s]. 8a and 8b are sectional views of [illustrate still] another referred embodiment 

of the present invention; ...... 

FIG. 9 is a side elevation! view showi™ the, reciprocating saw [illustrates a state 
where] when the reciprocating saw of the present invention is muse [applied]; and 

FIGS[s]. 10, 11 a. and [through] 1 lb illustrate configurations and use states of a 
ronventional sagittal saw and a[n] conventional oscillating saw. 



mr.TATT.F.D DES CRIPTION OF TP * PRFFFRED EMBODIMENTS [invention] 

A preferred embodiment of the p ^nt invention will he described hereinhelow with 

drawings. In the following description, like reference numerals. 



reference to the accompanying 



yenti ^sjmilar - l^ntical elements thr ougjiout the sev eral views, while well-kno wnjungtigns 
,nnstructions are nnt described in det.il so as not to obscure the invention in unnecessa 



or 



detail. 



Referring to FIGS[s]. 1 through -3, a reciprocating saw of the present invention includes 
a handle 1, a neck 2 which is extended from the handle 1, and a head case 3 coupled to [an] the 
other end of neck 2. In detail, handle 1 [has] includes [inside thereof] in the case of the handle 
L a motor 4, and head case 3 [has] includes [inside thereof] a slider shaft 5 which forms an 
angle of approximately 90° with respect to longitudinal direction of the neck 2. Slider 6 is 
mounted on slider shaft 5. and saw blade 8 is mo unted to slider 6 to perform a linear 
reciprocating cutting motion along the slider shaft 5. Slider 6 and motor 4 are connected by a 
power linkage device 7 for converting the rotating[on] power of motor 4 into a linear 
reciprocating cutting motion of slider 6 and transmitting the converted motion[. Thus,] to a saw 
8 or a file 9 attached to the slider 6 . which performs a liner reciprocating cutting motion. 

Handle 1 is preferably shaped as a cylinder to which the force of an operator is applied 
when a bone cutting operation is performed. Handle J includes in the cylinder case of handle 1 
inside thereof] a motor 4, and outside thereof a switch la which turns on/off the motor 4 so as 
to control the cutting operation of the recipr ocating saw. 

Neck 2 connects the head case 3 with the handle 1, and is extended from the handle 1 in 
such a manner that the size of neck 2 is minimized to facilitate [so as not to disturb] the 
movement of the reciprocating saw in the cutting operation when the saw is deeply inserted 



into an oral cavity. Components of power linkage device 7 are arranged [inside of] in_the neck 

Neck 2 [can] may be formed in a straight linear type, or in a bent type if necessary, as 
shown in FIG. 4. In a bent type neck, it is possible to adjust a proceeding direction (approach 
direction) of the neck and a linear movement direction (bone cutting direction) of the saw blade 
by the bent angle of the neck. 



Head case 3 provides [is for ensuring] a movement space for [of] slider 6, and is 
structured to have a minimum size within a scope of allowing a minimum stroke distance of the 
saw, so'that a smooth operation of the saw can be achieved when the saw is inserted into an 
oral cavity. 

When the ranee of the stroke pitch distance [of the saw] is 2.5mm to 3mm (which is the 
same as the stroke pitch distance of the slider; designated [denoted] as "L" in FIG. 1), the head 
case has a width of approximately 5mm and a length of approximately 12mm [in a sectional 
surface], thus ensuring a greater movement space for [of] the slider to maximize the [and the 
minimum] stroke pjtch distance of the saw. Furthermore, free control of the bone cutting 
directions and angles can be achieved. 

Referring to FIG. 3, s ender shaft 5 is installed in[side of] the head case 3 in order to 
induce a linear movement of slider 6. Here, the slider shaft 5 is preferably shaped as a hexagon 
[in sectional surface] so as not to be warped during a linear reciprocating movement of slider 6. 
When the neck 2 is a straight line type, the slider shaft 5 may have a variation of approximately 
90° with respect to the neck 2, to thereby achieve a variety of bone cutting directions in 
conformity with the shapes of cutting portions of the bones. 

The above-mentioned hexagonal shape of the slider shaft is for preventing a warpage 
during slider movements, and can be preferably formed as a cylindrical shaft as shown in FIG. 
2b[a], wherein two slider axes [are] may be arranged in parallel to each other so as to prevent 
[a] warpage. 

Slider 6 performs a linear reciprocating movement along the slider shaft 5 within the 
head case 3, and has preferably a hexagonal perforation 6a penetrating through a body of slider 
6. Slider shaft 5 is assembled into the perforation 6a. 



At an outer surface of slider 6, at least one [a] screw hole 6b is formed for a 
replacement mounting of a saw blade or a file. 

Saw blade 8 or file 9 serves to cut a bone, and has at an end portion thereof at least one 
[a] coupling hole 8a or 9a so as to be coupled to the slider 6 using at least one [a] screw i0 4 [.] 
as seen in FIG. 5 . which illustrates saw blades 8 and files 9, both of which can have various 



shapes if necessary. 

In the present invention, various embodiments are possible according to the 
configurations of power linkage device 7 for converting rotation power to a linear reciprocating 
movement of slider 6 and transmitting the converted movement. Power linkage device 7 4 as 
shown in FIGS[s]. 1 through 3, [is those which] converts the rotatingjon] movement of motor 4 
to a reciprocating movement of slider 6 using a linkage shaft 71a. Here, linkage shaft 71a is 
inserted into [inside of] the neck 2, so that both ends of linkage shaft 71a can be supported by 
[a] bearings 71b. At such a state, one end of linkage shaft 71a is directly coupled to the motor 4 
while the other end of linkage shaft 71a has an expanded member 71c at which an eccentric 
groove 71d is formed. Slider 6 also has an eccentric groove 6c, and both bent ends of apin 71e 
are inserted into the eccentric grooves 71d and 6c, respectively. 

In the thus-structured power linkage device, rotatingjpn] movement of motor 4 is 
transmitted to linkage shaft 71a, thus providing pin 71e with an eccentric movement at an end 
of linkage shaft 71a. Then, slider 6 to which the eccentric movement of pin 71e is transmitted 
slides along slider shaft 5 and thus moves in linear reciprocation perpendicular to linkage shaft 
71a. Such a linear reciprocating movement of slider 6 is transmitted to the file or saw blade 
attached thereto, to thereby perform a bone cutting operation. 



f' 



Such a power linkage device has a[n extremely] simplified structure, providing 
I conversion of rotating[on] movement of motor into a linear reciprocating movement, and thus 
| minimization of neck size. 

As shown in FIG. 4, a linkage shaft may be formed in a flexible cable shaft 71a', so that 
I rotation thereof is enabled even when the neck portion is bent by a predetermined angle. This 
I allows diversity of angles in approach directions and bone cutting directions. 

The power linkage device shown in FIG. 6 has another preferred [a] structure in that the 
I handle portion converts rotation movement of motor 4 to a linear reciprocating movement at 

I the slider using a link node. 

That is, a gear element 72a connected to a rotation shaft of motor 4 converts the 
I direction of rotating[on] movement of motor 4 into a right angle. Then, an eccentric wheel shaft 
72b is coupled to an end of gear element 72a. [, and an] L-shaped link 72c is employed inside 
of head case 3, so that the arrest point of link 72c can be fixed to head case 3 by a hinge 72d 
and the upper end of link 72c can be coupled to the slider 6 by a hinge 72e. The lower end of 
I link 72c is connected to the eccentric wheel by a rod 72f. 

Int[T]he above-described configuration, [is that] the eccentric wheel shaft 72b [rotates] 
I is rotated in accordance with the rotation of motor 4, and the rod 72f connected thereto 
performs crank movements [up and down] b^ck_an^jbrth. Then, the crank movement is 
transmitted to a linear reciprocating movement by link 72c, thereby linearly reciprocating slider 
1 6. 

The above-described configuration is advantageous in that a gear element which is 
required for changing the direction of power is provided to a handle portion which is not 
directly related to a bone cutting operation. In addition, internal components of the [a] head 



case to be directly inserted into bone cutting portion is formed of a thin plate, to thereby 
I minimize the sizes of the head case and handle portion. 

FIG. 7 illustrates a modified configuration of the embodiment shown in FIG. 6 where 
I slider shaft 5 is slanted with respect to neck 2. Here, a bone cutting direction is varied by an 
angle of approximately 90° with respect to the approach direction, and the angle of 90° may be 
reduced if necessary. Such a configuration may be applied [in] regardless of the configuration 
I of a power linkage device, and is effective for [bone] cutting a_bone in a narrow portion. 

FIG. 8a illustrates another preferred configuration of a power linkage device for 
I converting a rotation movement of the motor into a straight linear movement using a lever 73e 
moving from right and left in the drawing . An eccentric wheel 73a is coupled to an end of 
motor 4, and a second slider 73c which performs a straight linear reciprocating movement 

along a slider shaft 73b is arranged inside of handle 1 and connected to eccentric wheel 73a. 

Slider 6 and second slider 73c are connected by a lever 73e having at a center thereof a rotation 
I shaft 73d. 

The modified configuration of the embodiment as shown in FIG. 8b is also possible, 
| wherein the power linkage device is bent at a center thereof focused in rotation shaft 73d. 

In such a configuration, the eccentric wheel and the second slider constitute a cam 
I element so that the rotating[on] movement of the eccentric wheel can be directly converted into 
a straight linear reciprocating movement of the second slider. In addition, the slider which 
constitutes a saw blade operation portion is provided with a straight linear reciprocating 
movement by the lever which performs an angular movement being centered at rotation axis 



The above-described configuration is minimally disadvantageous in that a neck portion 
thereof becomes more or less larger since displacement at both ends of the lever becomes 
larger. However, the head case is formed integrally with the neck portion so as to allow a more 
smooth operation, and the width of the neck portion is increased in accordance with the 
displacement of lever being centered at the rotation axis which has least displacement, to 
thereby provide a wide field of view when the- operation is performed [performing operation]. 

FIG. 9 illustrates a state of cutting the protrusion of a mandible into a circular shape 
using the reciprocating saw of the present invention. Here, oral cavity cutoff portion 102 is cut 
off first, and the saw blade is inserted thereinto. Then, the direction of the handle is 
appropriately adjusted in order to perform a cutting operation. 

The direction of bone cutting to be performed by the saw blade is adjusted by means of 
appropriately adjusting the handle, and the direction of bone cutting forms an approximately 
90° angle with respect to the approach direction of the handle. Therefore, free change in 
direction being centered from oral cavity cutoff portion 102 as an axis is allowed, so that a 
desired cutoff operation can be rapidly performed. 

Specifically, an approach to an upper cutoff portion which was difficult to be performed 
with [in] a conventional oscillating saw can be easily performed. 

In the present invention, direction of the handle and saw blade can be varied within a 
scope of approximately 90°, so that the cutoff surface and angle of the handle can be suitably 
adjusted in accordance with a change in angle of the saw blade. 

The present invention is advantageous in that the size of the saw blade operation portion 
is minimized to allow free operation and awide field of view in a narrow space of the oral 
cavity, the rotation power generated at the handle can be converted into a straight linear 



reciprocating movement of the saw blade operation portion, and the direction of cutting a bone 
cutting] has an angle of approximately 90° with respect to the approach direction. Thus, a 
significantly high efficiency in a bone cutting operation can be achieved since the bone cutting 
operation is performed by the linear reciprocating movements. In contrast to [Differently from] 
a conventional sagittal type saw, the reciprocating saw of the present invention allows a smooth 
operation even in a narrow space, ensuring a wide field of view. The bone cutting surgery can 
be performed only by partially cutting the oral cavity. In addition, a portion suchas [like] an 
upper cutoff portion of a mandible to which a conventional saw has [a] difficulty in 
approaching, can be easily approached and cutoff performed with [adopting] the present 
invention. 

As[S]aw or file of the present invention can be replaced by each other. Therefore, it is 
possible to rapidly replace a saw or a file with each other in accordance with the shapes of the . 
cutoff portion. 

While the invention has been particularly shown and described with reference to 
preferred embodiments thereof, it will be understood by those skilled in the art that various 
changes in form and details may be made therein without departing from the spirit and scope of 



Marked-up Version of Claims in A ccordance with 
Req uirements under 37 CF.R. $1.121 



1 . (Amended) A reciprocating surgical tool [saw] for use in an oral cavity [bone cutting] 
operation, [in which said saw is made up of] comprising a handle, a neck extending[ed] from 
said handle at a first end , and a head case [to be] coupled to a[n] second end of said neck[,]i a 
motor [is] mounted inside of said handle[,]; a slider shaft [is] mounted inside of said head case 
hav i ng [to have] an angle of approximately 90° with respect to a longitudinal axis of said 



neck[,]; a slider movable [which moves] ina [straight] linear reciprocating[ly] direction along 
said slider shaft [is mounted,]; a tool member mounted to said slider for performing said oral 
cavity operation; and [said slider and a motor are coupled by] a power linkage device coupled 



between said slide.r and said motor for converting rotation power of said motor into [a straight] 



linear reciprocating movement of said slider [and transmitting converted movement], whereby 
a direction of the oral cavity [bone cutting] operation performed by said tool [a saw] member 
[or a file member attached] mounted to said slider forms an angle of approximately 90° with 
respect to the longitudinal axis of the neck T an approach direction of said handle]. 

2. A reciprocating surgical tool [saw for use in oral cavity bone cutting operation] 
according to Claim 1, wherein said power linkage device comprises [is structured in that] a 
linkage shaft [is] inserted into [inside of] said neck, such [so] that both ends of said linkage 
shaft are [can be] supported by a bearing, [and] one end of said linkage shaft being [is] directly 
coupled to said motor while the other end of said linkage shaft has an expanded member at 
which an eccentric groove is formed, [and said slider also has an eccentric groove,] and apjlka 
firs t [both] bent end[s] of the [a] pin being [are] inserted into said eccentric groove[s] of said 



expanded member and a second bent e n d of the pin being inserted into an eccentric groove of 

said slider, respectively. 

3. A reciprocating surgical tool [saw for use in oral cavity bone cutting operation] 
according to Claim 1 , wherein said power linkage device comprises [uses] a gear element 
connected to a rotation shaft of said motor so as to convert the direction of rotation movement 
of said motor into a right angle[, and]; an eccentric wheel shaft [is] coupled to an end of said 
gear element[, and]; and an L-shaped link located within [is employed inside of] said head case, 
such [so] that an arrest point of said L-shaped link is [can be] fixed to said head case by a first 
hinge [and], an upper end of said L-shaped link being [can be] coupled to said slider by a 
second [ another] hinge, and a lower end of said L-shape link being [is] connected to an 

eccentric wheel by a rod. 

4. A reciprocating surgical tool [saw for use in oral cavity bone cutting operation] 
according to Claim 1, wherein said power linkage device comprises [is structured in that] an 
eccentric wheel [is] coupled to an end of said motor[, and]; and a second slider for [which 
performs straight] linear reciprocating movement along a slider shaft being position within [is 
arranged inside of] said handle for [so as to be] coupling[ed] to said eccentric wheel[,]; and 
wherein said slider and second slider are connected by a lever having at a center thereof a 



rotation shaft. 



Marked-up Version of the abstract in Accordance with 
Re quirements under 37 C.F.R. S1.121 



A reciprocating saw for use in oral cavity bone cutting operations, [in which] including 
the saw consists of] a handle, a neck extended from the handle, and a head case to be coupled 
to an end of the neck [, a] A motor is mounted inside of the handle, [, a] A slider shaft is 
mounted inside of the head case to form an angle of approximately 90° with respect to the neck, 
and [a slider which] moves ina straight linear reciprocating[ly] direction along the slider shaft 
which is mounted [, and t] The slider and the [a] motor are coupled by a power linkage device 



for converting rotational power of the motor to a straight linear reciprocating movement of 
slider [and transmitting the converted movement,] whereby a direction of the bone cutting 
operation performed by a saw member or a file member attached to the slider forms an angle of 
approximately 90° with respect to an approach direction of the handle, and provides a 
significantly high efficiency in bone cutting operations since the bone cutting operation can be 
performed in a narrow space, whue ensuring a wide field of view. In addition, [a portion like] 
an upper cut.off portion of a mandible to which a conventional saw has a difficulty in 
approaching, can be easily approached and cut.off. 



